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Electronically Readable Name Tags 

Background of Invention 

[0001 ] The present invention relates to the networking of devices, in particular to 
methods by which devices are addressed in a local area network. 

[0002] In a communication network such as a local area network (LAN), devices 

communicate with each other by sending digital messages. Devices may include 
printers, storage units, computers, controllers, and others. A typical LAN is one 
conforming to Ethernet standards. See, e.g., IEEE 802.3 Carrier Sense Multiple 
Access with Collission Detection (CSMA/CD) Access Method and Physical Layer 
Specifications, and related standards. When more than two devices are present, it 
is necessary that each device be addressable so that messages may be directed to 
it. A network address is commonly entered into a device during its manufacture, in 
particular into an interface card of the device. The address is generally 
unchangeable. It may be considered to be analogous to a serial number, in that at 
least ideally no two devices have the same address. However the uniqueness of 
addresses is difficult to enforce, and typically some devices somewhere will have a 
common address, in an Ethernet application, the network address is a 48-bit 
sequence which does not correspond to any name that can be readily remembered 
by a user. Any device on the Ethernet network that wishes to send a message to 
another device uses that other device's network address as the destination part of 
the message header. 

[0003] A key process that must take place upon initial set-up of the network or upon 
reconfiguration is the learning of the addresses of all devices that may participate 
in communications. When new devices are installed on a network, it is necessary 
for each device, including those previously installed, to ascertain the network 
addresses of the devices with which it communicates. It is also highly desirable to 
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be able to assign easily remembered names to the devices. One particular 
computer on the network typically begins the process by issuing a request 
message using a global address, or a partially global address to devices of a 
particular type, such as all printers or printers of a particular type. All devices that 
recognize that address respond giving, among other information, their network 
addresses. After the computer receives the network addresses of all new devices, 
the user of that computer then assigns names to each device. A message is sent to 
each new device giving its assigned name, and that name is stored in a register in 
the device. A translation is entered in the originating computer so that future 
references to a user assigned device name causes that device's network address to 
be entered as destination into the header of messages to that device. For 
subsequent operations of this address discovery process, each device returns its 
assigned name along with the network address. 

[0004] In Ethernet networks controlled by an Apple computer, address discovery is 
performed by the Name Binding Protocol [G. S. Sidhu, R. F. Andrews, and A. B. 
Oppenheimer, "Inside Apple Talk", Addison-Wesley, 1 990, pp. 7-4 to 7-1 7]. Here 
the name includes three fields, and generic or global values are permitted in each. 
One field is the name itself. Another field is the device type. The final zone field is 
set to a null value for a simple Ethernet network. The protocol begins with a 
message with a global name and either global or specific type. All devices that 
satisfy that specification respond, giving their addresses. The next step in the 
process is a message to each device giving it its assigned name. That name is then 
entered into the memory of the device. Subsequent replies to address discovery 
messages include the name in addition to the address. A somewhat similar 
procedure is performed in networks using the Internet Protocol ( IP) by the Address 
Resolution Protocol [S. A. Thomas, "IPng and the TCP/IP Protocols", John Wiley & 
Sons, 1 995, pp. 132 - 1 37]. See, e.g., D. Piummer, "An Ethernet Address 
Resolution Protocol," IETF Network Working Group, RFC 826 (November 1982). 

[0005] jfr e curren t procedures for address administration as described above may 

cause difficulties, particularly for users who are not adept at computer operations. 
This is especially likely to be true in a home or small business environment. The 
user operations necessary to assign and distribute device names are difficult ones. 
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A further problem arises when a device is moved to a different location and it is 
desired to change that device's name to correspond to the new location. The user 
must again go through the difficult procedure of name assignment. If the user 
neglects to do this, as is likely, then the device will retain its previous name, which 
may now indicate a wrong location. 

[0006] An additional problem arises when network addresses are not unique. This is 
particularly serious in a mobile network, or when the local area network is 
connected to a global network, such as the Internet, where addresses are expected 
to be unique globally. 

Summary of Invention 

[0007] An improved method of addressing devices in a network is disclosed. In 

accordance with an aspect of the invention, an electronically readable name tag is 
plugged into each addressable device on the network. The tag includes a chip 
whose memory contains at a minimum the name that the user has assigned to the 
device. That name can advantageously be visibly printed on the front of the tag. 
The memory may also contain a unique identifier. During any operation of the 
address discovery procedure, including the initial one, the device responds with its 
assigned name and either its unique identifier or the network address 
manufactured into the device. A computer on the network then can create a 
translation table of assigned names and corresponding unique identifiers or 
network addresses without the user having to perform a difficult address 
assignment procedure. To rename devices, for example when they are physically 
moved, it is only necessary to move the name tags which automatically activates 
the address discovery process. 

[0008] In addition to an alphanumeric name, the name tag can also include a bit- 
mapped representation of a pictorial icon in its memory. That icon would then 
appear pictorially both on the tag and the display of the user's computer. 

[0009] 

In another embodiment of the tag, it can be produced so that the name or icon 
is not visible on the tag. This embodiment of the tag is especially applicable when 
the device is already equipped with a display. The name and optionally the icon 
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stored in the tag's memory can be caused to appear on that display. 

[001 0] The unique identifier may be entered into the tag's memory by an agent who is 
assigned such identifiers by a licensing authority. Alternatively the identifier could 
be obtained by communicating with that authority. Further options include copying 
the network address into the unique identifier, or copying the unique identifier into 
the network address. 

[001 1] These and other advantages of the invention will be apparent to those of 

ordinary skill in the art by reference to the following detailed description and the 
accompanying drawings. 

Brief Description of Drawings 

[001 2] FIG. 1 illustrates a local area network using a bus type architecture such as in 
Ethernet, in which the present invention may be applied. 

[001 3] FIG. 2 shows three views of a possible physical implementation of the 
electronically readable name tag with a visible label. 

[0014] FIG. 3 shows an alternative physical implementation of the tag for edge-wise 
insertion, in which no visible label is provided. 

Detailed Description 

[0015] 

In order to illustrate the environment in which the present invention functions, 
FIG. 1 shows the configuration of a simplified local area network arranged as a bus 
structure, as in the basic version of Ethernet. Although the invention shall be 
described in detail herein in the context of Ethernet and the protocols associated 
therewith, one of ordinary skill in the art would readily recognize that the invention 
is not limited to Ethernet or a particular network topology. It should be understood 
that the invention is applicable in other types of networks, for example those 
arranged in a star type configuration, as is also common in Ethernet networks. The 
illustrative example of FIG. 1 includes a computer 102 and other devices 103 that 
communicate over the Ethernet bus 101. Each of the devices includes an interface 
card 1 04 into which the manufacturer has entered a network address of 48 bits 
that ideally differs from the unique address of any other device anywhere. In the 
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prior art, the device may also contain memory for storing a name assigned by the 
user. 

[001 6] In accordance with a preferred embodiment of the present invention, the 

device is modified so as permit the insertion of an electronically addressable name 
tag 1 05, e.g. by means of connector pins. It is anticipated that in the future devices 
will be produced with sockets to accommodate such name tags. Before that occurs, 
a plug-in socket may be mounted in any convenient manner to an existing device, 
and the pins of that sockets wired to a standard interface such as a serial interface 
of the device. 

[001 7] Three views of an illustrative physical embodiment of the electronically 
readable name tag is shown in FIG. 2. The small printed circuit board 201 is 
approximately a 1.5 inch square. An integrated circuit chip 202 is mounted on the 
rear side of the board and wired to five metal pins 203 by means of printed wiring 
207 on the circuit board. The pins connect with circuitry on the device, or as 
mentioned above to the serial interface of the device. Two pins supply the chip 
with a voltage supply and a common ground connection. One pin is used to receive 
a clock signal from the device. The fourth pin carries the data to be read or written 
to the chip. The fifth pin enables the write operation. The integrated circuit chip 
202 may be without limitation a 24LC02B Serial Programmable Read Only Memory 
produced by Microchip Technology Inc., which provides 2048 bits of memory. The 
specification sheets for that chip describe its functions and gives detailed 
instructions for writing and reading information into and out of the chip. In order 
to be able to add labeling easily, the rim of the front of the printed circuit board 
can be coated with a soft adhesive 204. A printed piece of paper 205 is placed 
within the frame created by the adhesive. That paper displays the assigned name 
and/or the pictorial icon which may serve as a name. Finally a clear plastic cover 
206 can be placed over the paper and held in place by the adhesive. This cover 
protects the printed paper from normal wear. 

[0018] 

As an alternative, the tag may be designed to be inserted edgewise. Such an 
arrangement is shown in FIG. 3. As in the previous arrangement, a printed circuit 
card 301 has an integrated circuit chip 302 mounted on it. The chip is connected 
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by means of printed wiring 304 to five fingers 303 printed on the board. These 
fingers connect to circuitry on the device and provide the same functions as the 
pins previously described, in this case there is no visible printed display on the tag. 
Instead the device may read the name and optionally the icon and display them on 
an electronic display on the device. The chip that is mounted on the tag contains 
memory which holds the assigned name. That stored name can be the ASCII 
representation of the assigned name, one byte per character. If the assigned name 
includes a pictorial icon, a bit-mapped representation of that icon is also 
advantageously stored. For a black and white icon displayed as 1024 pixels (32 by 
32) with one bit per pixel, 1 024 bits of storage would be needed. It is 
advantageous that the memory of the chip also contains a unique identifier. That 
unique identifier may be installed in the name tag during manufacture. More likely, 
after purchase, the customer or an agent, such as a retail store, would enter the 
name and icon into the tag's memory, and also print and install the paper label, if 
any. The agent may be assigned unique identifiers by a licensing authority. 

[001 9] It is possible that a knowledgeable customer, possessing the appropriate 

equipment, could perform this function. In this case, the unique identifier could be 
obtained by communicating with a licensing authority. It is possible that the device 
itself may be capable of writing into the memory of the chip. If such a mode of 
operation is not used, then the write-enable pin of the tag is not electrically 
connected to the device. 

[0020] The unique identifier that is entered in the name tag memory could be the 

same as the network address of the device, copied into the tag. That address may 
be augmented by additional bits. Alternatively, the unique identifier could be a 
fixed string entered into the memory at the same time as the name. In the future, 
the network address in a device may not be permanent, and the unique identifier in 
in the tag could be copied into that address. 

[0021] 

After a new device is added to the network, with its tag plugged in, an address 
discovery procedure is automatically commenced. All devices on the network 
receive an initialization message using a global address. Alternatively a partially 
global address, specifying devices of a particular type, may be invoked. All devices 
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attempt to respond by giving their assigned names and either the unique 
identifiers in their tags or the network addresses that were entered into the 
interface cards by their manufacturer. After allresponses are ail received by 
initiating computer, that computer uses the responses to create or modify a 
translation table between assigned names and their corresponding unique 
identifiers or network addresses. The computer subsequently displays the assigned 
names, which may be in text form or pictorially corresponding to the bit mapped 
descriptor of an icon stored in the tag. 

[0022] For subsequent communication, when the user wished to communicate with a 
device, the user selects the name or icon on the screen of the computer. The 
translation table in the computer then causes a message to be sent with the header 
containing the computer's address as originator and the device's unique identifier 
in its name tag or its network address as destination. Only that device will accept 
the message. Messages from a device include a header with that device's unique 
identifier or network address as originator and the appropriate destination 
address. 

[0023] At some later time, it may be desired to change the assigned names of one or 
more devices. For example, the name may refer to the location of the device and 
the device is to be moved. This name change is accomplished simply by removing 
the name tag and inserting another. The computer then repeats the name 
acquisition process and the new name becomes available for use. 

[0024] In another scenario, it may be desired to replace a particular device with a new 
one while transferring the device name and unique identifier to the new device. In 
this case it is only necessary to move the tag. 

[0025] Th e name tag is the only thing that a user needs to be aware of when 

connecting a new device to the network, removing a device from the network, or 
identifying a device already on the network. There is no need for a central database 
to be administered and no special server without which the network is unusable. 
The user does not need to learn or even know about unique identifiers or network 
addresses for any devices; nor does the user need to perform any address 
assignment function. Furthermore, these advantages can be realized even when a 
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device moves from one place to another. 

[0026] The foregoing Detailed Description is to be understood as being in every 
respect illustrative and exemplary, but not restrictive, and the scope of the 
invention disclosed herein is not to be determined from the Detailed Description, 
but rather from the claims as interpreted according to the full breadth permitted 
by the patent laws. It is to be understood that the embodiments shown and 
described herein are only illustrative of the principles of the present invention and 
that various modifications may be implemented by those skilled in the art without 
departing from the scope and spirit of the invention. 
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